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DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OP  ENGINEERS 
CUSTOM  HOUSE- ED  *  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  1SIOS 


£  JUN  I960 

Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


IN  REPLY  REFER  TO 

NAPEN-N 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Laurel  Springs  Dan  in  Camden 
County,  New  Jersey  which  has  been  prepared  under  authorisation  of  the  Dam 
Inspection  Act,  Public  Law  92-367 «  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Laurel  Springs  Dam,  initially  listed  as  a  high 
hazard  potential  structure  but  reduced  to  a  low  hazard  potential  structure 
as  a  result  of  this  inspection,  is  judged  to  be  in  good  overall  condition 
and  the  spillway  is  considered  adequate.  The  low  hazard  potential 
classification  means  that  in  the  event  of  failure  of  the  dam,  no  loss  of 
life  and  only  minimal  economic  loss  is  expected.  However,  to  ensure  the 
continued  functioning  of  the  dam  and  its  impoundment,  ^he  following  remedial 
actions  could  be  undertaken^— V  ©  <  f  *  °  com  r  xt  o  ,  -4-  - 

a.  Backfill  and  protect  the  eroded  areas  behind  the  wingwalls  of  the 
bridge  and  spillway  with  slope  paving  or  riprap. 

b.  The  downstream  stilling  basin  should  be  refilled  with  heavy  stone  or 
broken  concrete  to  lessen  the  undercutting  potential. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Florio  of  the  First  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 


NAPEH-N 

Honorable  Brendan  T.  Byrne 


Thia  report  should  prove  of  value  to  the  dan's  owner  in  that  a  format  for 
future  inspection  is  provided.  Maintenance  itens ,  similar  to  the  suggested 
remedial  actions,  will  periodically  develop,  requiring  attention  by  the 
owner. 


1  Incl 
As  stated 


Sincerely, 


JAMES  G.  TOM 

Colonel,  Corps  of  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hof man,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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LAUREL  SPRINGS  DAM  (HJ00400) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dan  was  inspected  on  21  November  1979  by  Louis  Berger  and  Associates, 
Inc.,  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
92-367. 

Laurel  Springs  Dam,  initially  listed  as  a  high  hazard  potential  structure 
but  reduced  to  a  low  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  good  overall  condition  and  the  spillway  is 
considered  adequate.  The  low  hazard  potential  classification  means  that  in 
the  event  of  failure  of  the  dam,  no  loss  of  life  and  only  minimal  economic 
loss  is  expected.  However,  to  ensure  the  continued  functioning  of  the  dam 
and  its  impoundment,  the  following  remedial  actions  could  be  undertaken: 

a.  Backfill  and  protect  the  eroded  areas  behind  the  wingwalls  of  the 
bridge  and  spillway  with  slope  paving  or  riprap. 

b.  The  downstream  stilling  basin  should  be  refilled  with  heavy  stone  or 
broken  concrete  to  lessen  the  undercutting  potential. 


APPROVED;"  — 

'  _VjAMES  G.  TON 


Colonel,  Corps  of  Engineers 
District  Engineer 


DATE: 


Approved  for  public  release; 
distribution  unlimited 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Laurel  Springs  Dam  Fed  ID#  NJ  00400 

NJ  ID#  31-36 


State  Located  New  Jersey _ 

County  Located  Camden _ 

Coordinates  Lat.  3949.1  -  Long.  7500.9 
Date  of  Inspection  21  November  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Laurel  Springs  Dam  is  assessed  to  be  in  a  good  overall 
condition  and  it  is  recommended  to  be  downgraded  from  a 
high  hazard  to  a  low  hazard  category.  Overtopping  of  the 
dam  would  probably  not  result  in  loss  of  life  or  cause 
significant  damage  to  downstream  property  since  the 
downstream  flood  plain  is  essentially  undeveloped.  No 
detrimental  findings  were  uncovered  to  merit  further  study, 
either  of  a  structural  or  hydraulic  nature.  Remedial 
actions  to  be  undertaken  in  the  future  includes  regrading 
and  protecting  the  slopes  behind  the  wingwalls  and  refilling 
the  downstream  stilling  basin  at  the  edge  of  the  splash 
apron  sheeting.  Also,  the  legal  ownership  of  the  dam  and 
division  of  maintenance  responsibility  should  be  clarified. 

The  spillway  capacity  is  adequate  and  meets  the  require¬ 
ments  of  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams ,  being  able  to  accommodate  the  100-year  frequency 
Spillway  Design  Flood  (SDF) . 


Rudolph  Wr libel  ■ 

Vice  President 

Louis  Berger  &  Associates,  Inc. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I  Investiga¬ 
tion  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves¬ 
tigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature .  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  LAUREL  SPRINGS  DAM  FED  #  NJ  00400 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  &  Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The 
State,  in  turn,  is  under  agreement  with  the 
U.S.  Army  Engineer  District,  Philadelphia  to  have 
this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Laurel 
Springs  Dam  and  appurtenant  structures ,  and  to 
determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

The  Laurel  Springs  Dam  consists  of  a  double-walled 
system  of  steel  sheet  piling  which  forms  a 
straight  crest  and  arched  apron  slab  immediately 
downstream  from  Camden  County  Bridge  No.  7D-9  which 
carries  Laurel  Road  over  the  North  Branch  of  Big  Timber 
Creek.  The  ends  of  the  piling  system  tie  into  the 
bridge  approach  embankment  just  behind  the  flared 
concrete  wingwalls.  The  sheeting  is  capped  with 
8"  channels.  The  sheeting  is  driven  to  approximately 
El.  +8  and  provides  a  total  crest  length  of  66 
feet.  One  3'-0"  Rodney-Hunt  slide  gate  is  installed 
in  the  spillway  face  and  provides  additional  dis¬ 
charge  capacity.  The  curved  lower  row  of  sheeting 
is  downstream  of  the  crest  sheeting  at  a  distance 
varying  from  7  feet  at  the  abutments  to  10  feet  at 
the  center.  A  concrete  cap  and  apron  slab  (at 
El.  18.8)  connect  the  two  rows.  County  Bridge 
No.  7D-9  has  a  clear  span  of  30  feet  and  is  68  feet 
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wide  (including  sidewalks) .  The  roadway  approaches 
form  the  embankment  portions  of  the  dam  which  has 
an  overall  length  of  approximately  200  feet. 

Location 

Laurel  Springs  Dam  is  located  on  Laurel  Road  (County 
Route  673)  on  the  Borough  Boundary  of  Stratford, 
Lindenwold,  and  Laurel  Springs,  Camden  County, 

New  Jersey  and  is  0.5  miles  north  of  the  intersec¬ 
tion  of  Laurel  Road  and  Clementon  -  Chews  Landing 
Road  (Route  683) . 

Size  Classification 

The  overall  height  of  the  dam  is  21+  feet  at  the 
spillway  and  the  maximum  storage  is  estimated  to 
be  422  acre-ft.  Therefore,  the  dam  is  placed  in 
the  small  size  category  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection  of 
Dams  (maximum  storage  less  than  1,000  acre-feet 
and  a  height  less  than  40  feet) . 

Hazard  Classification 

Based  upon  the  Corps  of  Engineers  criteria  and  the 
fact  that  in  the  event  of  a  failure  little  damage 
would  be  sustained  by  downstream  property  or 
endanger  human  life,  the  classification  of  the 
dam  is  recommended  to  be  downgraded  to  a  low 
hazard  category.  With  a  natural  developed  channel 
downstream  with  little  adjacent  construction  a 
failure  would  cause  little  damage  except  to  the 
dam  itself.  The  nearest  downstream  facility  is 
the  Stratford  sewage  disposal  plant  which  is  0.7 
mile  downstream. 

Ownership 

The  dam  is  apparently  jointly  owned  by  the  Boroughs 
of  Laurel  Springs,  Lindenwold  and  Stratford. 

During  the  1941  and  1960  reconstruction,  Laurel 
Springs  claimed  title  but  it  is  doubtful  that  this 
Borough  owned  a  facility  within  another  Borough. 
Further,  the  Stratford  Military  Academy  owns  land 
on  both  sides  of  the  North  Branch  although  their 
property  holding  is  bifurcated  by  the  Borough 
Boundary.  Therefore,  the  true  legal  owner  is 
unclear  without  extensive  title  search  with  prior 
interborough  agreements . 
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f.  Purpose  of  Dam 

This  structure  was  originally  installed  to  supply 
water  power  for  a  gristmill  on  the  site  but  is 
now  solely  used  to  impound  a  recreation  lake. 

g.  Design  and  Construction  History 

The  original  construction  date  of  the  dam  is 
unknown.  First  documented  information  states  the 
dam  was  repaired  in  1937  after  damage  to  timber 
gates.  The  flood  of  September  1,  1940  washed 
out  the  spillway  abutments  and  the  failure  was  in 
part  blamed  on  the  unexpected  release  from  an 
upstream  dam.  In  addition,  the  existing  roadway 
bridge  structure  was  extensively  damaged.  As  a 
result,  a  new  roadway  bridge  was  constructed  in 
1941  by  the  Eisenberg  Construction  Company  (Cty. 

Br.  7D-9)  and  the  breached  area  reconstructed 
incorporting  a  timber  cut-off  wall.  In  addition 
the  existing  timber  gate  structure  was  rehabili¬ 
tated.  In  1954,  local  residents  complained  about 
the  deterioration  of  the  timber  gates .  An  inspec¬ 
tion  by  State  Engineers  concurred  and  suggestions 
were  entertained  for  the  installation  of  new  gate 
timbers.  However,  no  action  was  taken.  Further 
State  inspections  in  1960  revealed  numerous 
temporary  repairs  along  with  serious  leaks  in 
the  spillway  abutments.  The  lake  was  ordered 
drawndown  to  elevation  +21  until  repairs  were 
made.  After  much  correspondence  and  financial 
problems,  the  present  spillway  structure  was 
constructed  in  1963. 

h.  Normal  Operating  Procedures 

The  dam  forms  Laurel  Springs  Lake  and  normal 
operations  are  minimal  as  the  reservoir  has 
considerable  freeboard  and  landscaped  banks. 

1. 3  PERTINENT  DATA 

a.  Drainage  Area 

The  drainage  area  of  Laurel  Springs  Dam  is 
7.3  square  miles. 

b.  Discharge  at  Dam  Site 

A  non-damaging  spillway  capacity  with  the  reservoir 
at  the  top  of  the  steel  sheeting  wingwalls  (El.  29.5) 
is  2,254  cfs.  For  maximum  capacity,  see  Section  5. 
No  discharge  records  are  available  at  this  site. 
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c. 


Elevation  (above  M.S.L.) 


Top  of  dam  -  +37.6+  (bridge  deck  elevation) 

Recreation  pool  -  +24.3 

Streambed  at  Centerline  of  Dam  -  16.7 

d.  Reservoir 

Length  of  Recreation  Pool  -  2,800  feet 
Length  of  Maximum  Pool  -  5,200  feet 

e.  Storage 

Recreation  Pool  -  51  acre-feet 

Top  of  Dam  -  422  acre-feet 

f.  Reservoir  Surface 

Top  of  Dam  -  60  acres 
Recreation  -  14.1  acres 

g.  Dam 

Type  -  Earth  highway  embankment  with  steel  sheeting 
spillway  affixed  to  highway  bridge  wingwalls. 

Length  -  200'+ 

Height  -  29.6'+  (bridge  deck  to  approx,  sheeting  tip) 
Freeboard  between  normal  reservoir  and  top  of 
dam  -  13.3' 

Top  width  -  68' 

Side  Slopes  -  l^HclV  d/s;  1H;1V  u/s  (varies) 

Zoning  -  None 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway 

Type  -  Steel  sheeting,  sharp  crested  weir 
Length  -  66' 

Crest  elevation  -  24.3'  (8'  notch) 

24.8*  (remaining  58'  crest) 

j.  Regulating  Outlets 

1  -  3'x3.5'  Rodney  Hunt  slide  gate  in  spillway  face 
Inv.  El.  +19.09 


* 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

Contract  plans  for  the  1963  spillway  and  embankment 
repairs  were  available  and  indicated  all  dimensions 
and  major  detail  of  that  reconstruction.  No  plans 
or  details  were  available  for  the  1941  construction 
of  Camden  County  Bridge  No.  7D-9,  however,  rough 
dimensions  are  found  on  the  spillway  plan  sheets. 

The  contract  plans  prepared  in  1963  were  by 

John  G.  Reutter  Associates  and  filed  with  Application 

No.  506.  No  design  computations  were  available. 

2.2  CONSTRUCTION 

The  dam  was  purportedly  constructed  in  accordance  with 
the  design  although  no  as-built  drawings  were  located. 
From  the  overall  appearance ,  the  sheeting  appears  to  be 
driven  to  the  depths  indicated  into  the  underlying 
loadbearing  stratum  of  sandy  clay.  The  dam  lies 
within  an  irregularly  shaped  boundary  between  the 
geologic  zones  of  the  outer  and  inner  Coastal  Plain 
and  is  situated  over  a  narrow  intrusion  of  the 
Hornerstown  Marl  formation  into  the  Kirkwood  Sand 
Formation.  The  surficial  soil  within  the  immediate 
area  of  the  lake  and  extending  east  and  west  (along 
the  Hornerstown  formation)  is  a  sandy  clay.  The 
depth  of  this  material  is  generally  greater  than  ten 
feet.  Underlying  the  sandy  clay  and  existing  as 
surficial  soil  in  the  higher  elevations  to  the  north 
and  south  is  the  fine  micaceous  quartz  sand  of  the 
Kirkwood  Sand  formation.  There  are  no  records  of 
the  State  inspection  during  the  construction  or 
approvals  of  the  hydraulic  considerations  established 
at  that  time.  Depth  to  bedrock  is  in  excess  of  100 
feet. 

2.3  OPERATION 


The  dam  appears  to  be  functioning  satisfactorily  as 
designed  and  built.  There  is  no  day  to  day  adjustment 
of  the  sluicegate. 

2.4  EVALUATION 

a.  Availability 

In  view  of  the  size  and  hazard  condition,  the 
availability  of  design  data  is  considered 
satisfactory  for  conducting  the  Phase  I 
Inspection  and  evaluating  the  safety  of  the 
dam. 
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b.  Adequacy 


Referring  to  the  above,  the  engineering  data  is 
deemed  to  be  adequate  for  the  analysis  required 
herein.  However,  nothing  is  known  about  the 
existing  County  bridge. 

c.  Validity 

The  information  regarding  the  steel  sheeting  in 
the  spillway  is  considered  Vilid  as  the  field 
inspection  revealed  nothing  to  challenge  the 
available  data  and  is  therefore  accepted  without 
recourse  to  further  inver cigation. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspections  were  conducted  on  21  November  1979 
and  6  February  1980  when  modest  flows  were  being  dis¬ 
charged  over  the  spillway.  The  physical  condition 
of  the  roadway  embankment  appears  very  stable  and 
the  road  profile  is  well  above  the  maximum  flood 
elevation  and  is  extremely  broad  in  relation  to 
its  height.  Consequently,  the  inspecting  engineers 
were  primarily  concerned  with  the  condition  of  the 
steel  spillway  structure  which  abuts  the  westerly 
wingwalls  of  the  County  highway  bridge. 

b.  Dam 

The  road  embankment  each  side  of  the  30  foot  bridge 
is  on  a  sag  vertical  curve  centered  on  the  bridge 
and  rises  rapidly  so  the  overall  effective  length 
of  dam  (200 *  +)  is  very  approximate.  The  normal 
terrain  each  side  of  the  natural  river  gorge  is 
quite  steep  and  the  only  visible  problem  is  the 
slight  surficial  erosion  that  has  occured  at  the 
bridge  wingwalls  and  behind  the  steel  sheet-piled 
spillway.  Some  concrete  rubble  and  plywood  slope 
boards  have  been  placed  to  retard  the  erosion  but 
this  appears  to  be  only  partially  effective. 

There  has  apparently  been  little  upkeep  of  the 
bridge  approach  embankment  slopes  in  recent  years 
but  their  condition  is  basically  stable  although 
the  roadway  run-off  is  a  continuing  problem. 

c.  Appurtenant  Structures 

The  steel  sheeting  and  the  7-10  foot  wide  concrete 
apron  slab  are  in  satisfactory  condition  although 
the  apron  and  cut-off  wall  are  continually 
submerged.  There  was  no  evidence  of  adjacent 
seepage  because  the  original  ground  areas 
immediately  downstream  from  each  side  of  the 
roadway  embankment  are  above  spillway  crest 
elevation.  The  roadway  approach  sections  to  the 
bridge  which  form  the  embankment  portion  of  the 
dam  are  considerably  higher  than  that  dictated 
by  hydraulic  considerations.  The  road  shows 
evidence  of  widening  and  repaving.  The  interlocked 
steel  sheeting  spillway  which  regulates  the 
impoundment  is,  in  effect,  'an  addition  to  the 


bridge  structure.  The  bridge  was  apparently 
designed  to  handle  the  normal  flow  of  the 
North  Branch  of  Big  Timber  Creek  and  to  keep 
the  roadway  above  maximum  flood  elevation. 

The  hydraulic  opening  of  the  30  foot  bridge 
is  more  than  adequate,  having  in  excess  of  10 
feet  of  freeboard  above  the  weir  crest.  The 
superstructure  is  in  good  condition  but  a 
collapse  of  the  deck  could  substantially  clog 
up  the  waterway  opening  underneath.  On  the 
downstream  side  of  the  bridge,  a  15  inch  water 
(or  sewer)  line  is  fastened  to  the  fascia. 

There  are  chain-link  fences  constructed  on 
each  side  of  the  roadway.  The  bridge  abutments 
and  wingwalls  are  of  solid  construction  and 
most  probably  are  founded  on  piles  in  view  of 
sandy  clay  foundation  material .  Their  plumbness 
and  alignment  are  true. 

The  sluice  gate  has  not  been  adjusted  in  several 
years  but  is  reportedly  in  operative  condition 
although  its  wheel  could  not  be  located.  Its  use 
is  apparently  restricted  to  dewatering  the  lake. 

The  steel  sheeting  could  not  be  closely  observed 
but  it  appears  to  be  properly  interlocked  and 
driven  plumb.  The  channel  cap  on  the  north 
wing  is  cracked  at  the  welded  splice  but  this 
can  be  easily  repaired.  The  sheeting  on  the 
wings  is  a  MP115  section  and  has  more  than 
sufficient  section  modulus  for  the  exposed  height 
and  configuration.  The  plans  indicate  the  spillway 
wall  sections  are  MZ27  while  the  cut-off  wall  of 
the  concrete  splash  apron  are  MP112 . 

d.  Reservoir 

The  lake  has  a  well  established  and  naturally  wooded 
shoreline.  There  are  several  homes  near  the  roadway 
elevation,  especially  on  the  southeast  corner, 
immediately  above  the  dam  bridge.  The  natural  slopes 
are  fairly  steep  (2  to  3H:1V)  and  there  is  some 
evidence  of  silting  along  the  shores.  Slightly 
over  a  mile  above  Laurel  Lake's  headwaters,  there 
are  three  other  dams  which  could  effect  the 
overall  hydraulics  of  this  reach  of  the  North 
Branch  (see  Section  5) . 
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Downstream  Channel 


The  North  Branch  flows  unimpeded  several  miles  to 
the  northwest  after  discharging  over  the  study 
dam  into  a  steep-banked  natural  flood  plain  which  is 
essentially  undeveloped  except  for  the  sewage 
treatment  plant  located  at  the  juncture  of  the 
North  Branch  and  Mason  Run.  All  adjacent  homes 
and  the  nearby  Stratford  Academy,  located  west  of 
the  right  abutment,  are  well  above  high  water 
elevation.  A  small  wooden  footbridge  is  located 
just  below  the  spillway  but  has  negligible  hydraulic 
effect  on  the  dam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

Nothing  was  observed  by  the  inspection  team  regarding 
operational  procedures.  The  sluice  gate  has  apparently 
been  inoperative  for  several  years  as  the  dam  functions 
completely  as  an  uncontrolled  overflow  structure. 

4.2  MAINTENANCE  OF  DAM 


The  roadway  embankment  and  bridge  are  maintained  by 
Camden  County  in  a  workmanlike  fashion  as  part  of  their 
continual  road  program. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  maintenance  of  the  facilities  is  periodically 
performed  by  local  township  road  crews . 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

None  exists  except  for  monitoring  by  County  and  Borough 
personnel  during  heavy  storms. 

4.5  EVALUATION 

Although  there  are  no  operational  procedures  or  safe¬ 
guards,  in  view  of  the  position  of  the  dam  the  overall 
evaluation  is  deemed  satisfactory  except  for  the  lack 
of  an  emergency  action  plan  as  set  forth  in  Section  7 . 
Further,  the  ownership  responsibility  of  maintenance 
should  be  clarified  in  the  future  notwithstanding  the 
fact  that  the  dam  is  presently  operating  satisfactorily. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

Based  on  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams ,  the  dam  at  Laurel  Springs  is 
of  small  size  and  low  hazard,  and  consequently 
a  100-year  storm  was  selected  for  review  of  the 
spillway  hydraulics .  Inflow  to  the  reservoir  was 
estimated  utilizing  precipitation  data  from 
Technical  Publication  40  and  NOAA  Tech.  Memo 
NWS  Hydro-35  by  the  HEC-1  program  which  yielded 
a  peak  inflow  of  1,690  cfs.  Routing  this 
storm  through  the  reservoir  reduced  the  dis¬ 
charge  flow  slightly  to  1,640  cfs.  As  evident 
in  the  appended  design  calculations  and  incor¬ 
porated  in  the  discharge  capacities ,  the  spillway 
weir,  being  considerably  wider  than  the  bridge 
opening,  is  not  the  controlling  element.  The 
spillway  capacity  of  2,254  cfs  can  accommodate 
the  design  flood  and  is  therefore  adequate. 

b.  Experience  Data 

Although  the  dam  has  failed  twice,  no  actual  storm 
flows  have  been  recorded.  An  eye-witness  to  the 
1941  failure  estimated  that  just  before  the 
embankment  was  breached,  a  high  water  elevation 
of  +32  was  attained  which  was  approximately 
6  inches  over  the  existing  embankment  (the  present 
crest  is  El.  37.6  at  its  low  point).  The  1941 
Dam  Application  indicated  an  estimated  flood  run¬ 
off  to  be  1,080  cfs  using  a  Central  Jersey  Curve 
but  there  is  no  currently  available  field  substan¬ 
tiation  for  this  discharge. 

c.  Visual  Observations 

The  spillway  and  bridge  structures  appear  in  satis¬ 
factory  hydraulic  condition.  Little  downstream 
scour  was  observed,  indicating  both  low  flows  and 
the  proper  functioning  of  the  stilling  basin, 
energy  dissipating  blocks,  and  width  of  downstream 
splash  apron. 


d.  Overtopping  Potential 

All  known  overtoppings  have  taken  place  prior  to 
the  1963  spillway  reconstruction  and  since  the 
current  spillway  can  accommodate  the  design  flood, 
there  is  only  a  marginal  potential  for  damaging 
overtopping.  The  depth  of  flow  for  the  SDF  is 
roughly  3.7  feet  above  the  spillway  crest,  leaving 
about  6  feet  of  freeboard  to  the  highway  bridge 
soffit. 

e.  Drawdown  Potential 

At  the  present  time,  drawdown  is  not  immediately 
possible  as  the  operating  mechanism  for  the 
3'x3.5'  sluicegate  is  missing.  Utilizing  this 
gate,  it  is  estimated  that  drawdown  to  el.  +18.0, 
(roughly  the  lake  bottom) ,  would  take  approxi¬ 
mately  9  hours . 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

The  interlocked  steel  sheet  piling  is  in  good 
condition  although  the  welding  details  at  the 
top  channel  cap  are  not  in  the  best  standard 
practice.  The  concrete  slab  is  continually 
submerged  so  it  could  not  be  closely  observed. 
However,  there  has  been  no  appreciable  shifting 
or  settlement  of  the  structure  and  the  apron  is 
adjudged  to  be  structurally  intact.  The  normal 
flows  thru  the  structure  are  modest  and  little 
evidence  of  downstream  scour  was  noted  although 
the  channel  immediately  below  the  spillway  should 
be  backfilled.  The  exposed  surfaces  of  the 
sheeting  show  little  signs  of  excessive  oxida¬ 
tion  and  appear  to  be  of  a  good  grade  of  marine 
steel.  Due  to  the  double-walled  configuration, 
and  monolithic  caps ,  bending  stresses  are  quite 
low.  The  concrete  bridge  abutments  which  form 
an  integral  part  of  the  dam  structure  are  in 
satisfactory  condition.  They  exhibit  no 
appreciable  differential  settlement  or  tilting 
and  appear  to  be  very  conservatively  designed. 

b.  Design  and  Construction  Data 

Although  design  information  was  not  available,  due 
to  the  depth  of  sheeting  and  its  configuration, 
the  spillway  is  felt  to  be  more  than  adequate  for 
the  hydraulic  loads  involved.  Certainly,  as  long 
as  no  further  downstream  scouring  is  allowed  to 
undercut  the  outfall  sheetline,  bending  stresses 
are  extremely  low  and  of  little  concern.  Nothing 
is  known  regarding  difficulties  encountered 
during  construction.  As  previously  stated,  nothing 
could  be  located  regarding  the  design  of  the 
roadway  bridge,  but  its  excellent  condition,  except 
for  the  salt  deterioration  of  the  sidewalls,  make 
its  assessment  of  no  major  concern  to  the  inspec¬ 
tion  team. 

c.  Operating  Records 

See  Section  4.  According  to  State  records,  the 
operation  of  this  dam  has  been  satisfactory, 
since  its  1963  rehabilitation. 


d.  Post  Construction  Changes 

There  is  no  record  of  any  structural  modifications 
since  the  final  reconstruction  was  completed. 

e.  Seismic  Stability 

The  dam  is  in  Zone  I  and  due  to  its  location, 
geometry  and  size,  has  negligible  potential  earth¬ 
quake  vulnerability  as  it  is  statically  stable. 
Experience  indicates  dams  with  adequate  stability 
under  static  loads  will  have  adequate  stability 
under  dynamic  loadings. 
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SECTION  7  -  ASSESSMENTS/RECOMMENDATIONS/ 
PROPOSED  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

Subject  to  the  inherent  limitations  of  the  Phase  I 
visual  inspection.  Laurel  Springs  Dam  is  assessed 
to  be  in  an  overall  safe  structural  and  hydraulic 
condition.  It  forms  an  artificial  pond  of  less 
than  15  acres  and  was  built  principally  to  form  a 
recreation  lake.  The  spillway  can  safely  with¬ 
stand  a  reservoir  head  up  to  the  tops  of  the 
wingwalls  and  there  is  little  likelihood  that  the 
roadway  and  embankment  which  forms  the  dam  could 
ever  be  overtopped.  Summarizing  the  hydraulic 
considerations  in  Section  5,  there  is  minimal 
downstream  hazard  should  the  spillway  structure 
collapse.  Consequently,  the  dam  is  downgraded  to 
a  low  hazard  category.  The  appended  computations 
show  that  the  structure  can  accommodate  the  100 
year  frequency  SDF.  No  detrimental  findings  were 
revealed  in  this  inspection  to  render  a  question¬ 
able  judgement  as  to  the  hydraulic  or  structural 
adequacy. 

b.  Adequacy  of  Information 

The  information  gathered  for  the  Phase  I  inspection 
is  deemed  to  be  adequate  regarding  the  safe  opera¬ 
tion  and  structural  stability  of  the  dam,  especially 
in  view  of  the  hydraulic  conclusions  contained  herein. 

c.  Urgency 

Further  studies  are  deemed  unnecessary  and  it  is 
recommended  that  the  remedial  measures  set  forth 
below  be  taken  under  advisement  in  the  future. 

d.  Necessity  for  Further  Study 

Additional  inspections  are  believed  to  be 
unnecessary  as  the  dam  does  not  constitute  a 
hazard  to  human  life  or  to  be  a  danger  to  down¬ 
stream  property  should  it  collapse. 


7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

a.  Recommendations 

It  is  recommended  that  the  eroded  areas  behind 
the  wingwalls  of  the  bridge  and  spillway  be 
backfilled  and  protected  with  slope  paving  or 
riprap.  Further,  the  downstream  stilling  basin 
should  be  refilled  with  heavy  stone  or  broken 
concrete  to  lessen  the  undercutting  potential. 

b.  O&M  Maintenance  &  Procedures 

The  status  of  the  ownership  and  responsibility 
of  maintenance  of  the  spillway  should  be 
clarified,  at  least  in  the  records  of  the 
Division  of  Water  Resources  (see  Section  4.5). 

No  current  procedures  other  than  those  currently 
in  effect  are  warranted  in  view  of  the  assessment 
contained  herein  but  the  owners  should  develop 
an  emergency  action  plan  in  concert  with  the 
upstream  dam  owners  so  that  downstream  flooding 
effects  can  be  minimized. 
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RAINFALL/RESERVOIR  RECORD: 


POST-CONSTRUCTION  SURVEYS  OF  DAM 


ITEM  REMARKS 


MAINTENANCE  None  available 

OPERATION 

RECORDS 


View  of  Spillway 


November,  1979 


! 


\  '■  -*■  ' 


View  of  Left  Spillway  Abutment 
and  Slide  Gate  Structure 


November,  1979 


this  :w.. 

jjVvUwi  L/V- 


November,  1979 

View  of  Spillway  Looking  Southwest 


November,  1979 

View  Upstream  Through  Bridge  Opening 


November,  1979 


View  of  Crest  Looking  Northeast 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA. 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  7-3  square  miles _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  +24-3  ^ 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 

ELEVATION  MAXIMUM  DESIGN  POOL: _ 

ELEVATION  TOP  DAK:  +37.6  M.S.L.  (422  acre-feet) 


CREST: 


<1  • 

b. 


c . 

d. 


e . 

f. 


Elevation 

Type - 

Width  _ 


+37.6  M.S.L. 

roadway  embankment 
68 '+. 


length  200 '± - - - - - 

Location  Spillover  at  center  of  embankment 
Number  and  Type  of  Gates  _ 


OUTLET  WORKS: 


a  Type  Steel  sheeting,  sharp  crested  weir 

b!  Location  Center  of  dam  "  — — 

c.  Entrance  inverts  +24--3 '  —  M-s-L- - - — 

d.  Exit  inverts _ +16. 7^  M.S.L.  - - 

1  -  3.0'  x  3 


e.  Emergency  draindown  facilities 


HYDROMETEOROLOGICAL  GAGES: 

a.  Type  _ . 

b.  Location  _ 


None 
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